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Introduction
DG, causally defined as small-scale electricity generation, in the close proximity area of a customer or where it is utilized. The different types of DGs are discussed by DISCO. The DG can be broadly classified on basis of real and reactive power delivered/absorbed as follows (Manoj and Puttaswamy, 2011; Mathad et al., 2013; Nagesh and Puttaswamy, 2013; Mena Kodsi and Cãnizares, 2003; Vijayakumar and Kumudinidevi, 0000; Abido, 2009; Kakkar et al., 2010; Narasimha Raju1 et al., 2013; Singh et al., 2010; Singh1 et al., 2014) : DG type 1: The real and reactive power delivered by DG to the system at unity PF operation is known as type 1 of DG. Like wind power source, tidal energy source and wave energy source etc. DG type 2: Only real power delivered by DG to the system at 0.8 to 0.99 leading PF is known as a type 2 of DG system such as fuel cell, photovoltaic system, solar power plant etc. DG type 3: If a DG system provides only reactive power support to the system at zero PF operation is known as type 3 of DG system such as synchronous motor in over excited mode, phase modifier circuit or synchronous condenser etc. DG type 4: If a DG system provides real power support to the system and absorbs reactive power from system at 0.80 to 0.99 lagging operation is known as a type 4 of system such as double fed induction generator etc.
The DGs and FACTS controllers has several benefits like minimization of the real power loss and reactive power loss, enhance voltage stability of the system, reduce power system oscillation, reduce pollution as it uses cleaner energy resources, increase available power transfer capability, loadability of the system and bandwidth of operation, hence more flexible operation, more social and economic benefits etc. Besides the benefits, DG has some limitation also like small power generation, subsidiary system to the main system, mechanical maintenance required, and choice of type of distribution system greatly depends upon the environmental factors etc. From power quality point of view distributed system is employed for reduction of harmonics, prevent voltage sag and voltage swell, to shorten the transient period, minimization of voltage fluctuation and for PF improvement.
From last two decades, it is observed that the role of FACTS controllers in power system environment from power quality point of view is important. The various FACTS controller is used for improvement of power quality parameter in power system environments by providing the reactive power support to the system. So that the important issues are optimally placed of FACTS controllers provided the reactive power to the system. The power supply is based on the available reactive power in the system. Science the available reactive power in system is more that importance that the power quality parameters are better. When in case of shortage of reactive power in system than the power quality parameters are worst. So that FACTS controllers are having very important features to providing reactive power to the system for improvement of power quality of supply.
The various advantages of FACTS controllers are as follows: minimization of real and reactive power loss and power system oscillations, maximization of power system stability such as voltage, frequency and rotor angle stability in power systems, enhance system security, system power factor, system reliability, power flow control, loadability of system and available power transfer capability.
The various disadvantages of FACTS controllers are as follows: generation of harmonics due to all FACTS controller are based on power electronics circuitry, more capital cost of system due to filters are required, and more complexity in the system. The various FACTS controllers are developed by different generations. The first generation of FACTS controllers such as SVC, TCSC and TC-PAR etc., second generation of FACTS controllers such as SSSC, STATCOM, UPFC and IPFC etc. and third generation of FACTS controllers such as GUPFC, GIPFC, D-STATCOM and HPFC etc. The FACTS controllers are classified on the basis of connection diagram as follows (Manoj and Puttaswamy, 2011; Mathad et al., 2013; Nagesh and Put-Alamelu and Kumudhini Devi, 2008) . The various applications of FACTS controllers are as follows: minimization of real and reactive power loss, maximization of loadability of system, maximization of availability of power transfer capacity, enhance power system stability, enhance power system security, enhance power system reliability, reduce the power system oscillations, improve power factor of the system, improve power quality parameters such as voltage swell and voltage sag etc. The taxonomical review on optimal placed of FACTS controllers in power system environments from different power system performance viewpoints such as power quality parameters is presented in Table 1 . The various methods/techniques such as conventional methods, optimization methods, artificial intelligence techniques and hybrid techniques for the optimal placement and sizing of DGs and FACTS controllers in power systems from the enhancement of different power system performance viewpoints are discussed in taxonomical format as in Tables 1-4 . The various techniques are discussed for optimal placement and sizing of DGs and FACTS controllers in power systems are as follows:
The various conventional methods such as eigen value method, eigen vector method, modal index method and optimal power flow method etc. are discussed in taxonomical format in Section 2 for optimal placement and sizing of DGs and FACTS controllers in power systems from different power system performance viewpoints. The optimization methods such as linear programming, non-linear programming, mixed integer non-linear programming, dynamic programming and dual programming etc. are discussed in Table 1 Taxonomical review for optimization techniques regarding with impact assessment of optimally placed DGs and FACTS controllers in power system from different power systems performances viewpoints.
Reference
Power system performances taxonomical format in Section 2 for optimal placement and sizing of DGs and FACTS controllers in power systems from different power system performance viewpoints. The artificial intelligence techniques such as fuzzy logic algorithms, genetic algorithms, artificial neural network algorithms, simulated annealing algorithms, tabu search algorithms, Monte Carlo algorithms, ant bees colony algorithms, modified ant bees colony algorithms, and ant search colony algorithms etc. are discussed in taxonomical format in Section 2 for optimal placement and sizing of DGs and FACTS controllers in power systems from different power system performance enhancement viewpoints. The hybrid artificial intelligence techniques that means mixing of any two or more than two above techniques of artificial intelligence techniques or optimization methods or conventional methods. This paper organized as follows: Section 2-discusses the taxonomical review on optimal placement of DGs and FACTS controllers in the power systems from different power system performance viewpoints. Section 3-introduces the summary of the paper. Section 4-discusses the conclusion and future scope of review work.
Taxonomical reviews on impact assessment of optimally placed DGs and FACTS controllers in power systems from different power systems performances viewpoints
The taxonomical review for the impact assessment of optimally placed DGs and FACTS controllers in power systems from different power systems performances viewpoints using different techniques such as conventional techniques, optimization techniques, artificial intelligence techniques and hybrid technique are explained in Table 1 . Table 2 and Fig. 1 , shows the summary of this article from conventional method for impact assessment of optimally placed DGs and FACTS controllers in power systems. Fig. 1 , it is concluded that the sensitivity analysis (SA), eigen value (EA), modal analysis (MA), optimum power flow (OPF), residue analysis (RA), index analysis (IA), Newton-Raphson (RA), bacterial forging analysis (BFA) and repeated power flow (RPF) are 32%, 26%, 14%, 12%, 6%, 5%, 3%, 1%, 1% respectively. The no. of literatures is reviewed from conventional point of view. Table 3 and Fig. 2 , shows the summary of this article from optimization method for impact assessment of optimally placed DGs and FACTS controllers in power systems. Fig. 2 , it is concluded that the linear optimization (LO), nonlinear optimization (NLO), dynamic optimization (DO), mixed integer optimization (MIO), mixed integer non-linear optimization (MINLO) and integer and mixed integer optimization (IMIO) are 34%, 32%, 18%, 16%, 5%, 4%, respectively. The no. of literatures is reviewed from optimization point of view. Table 4 and Fig. 3 , shows the summary of this article from artificial intelligence technique for impact assessment of optimally placed DGs and FACTS controllers in power systems. Fig. 3 , it is concluded that the fuzzy logic (FL), genetic algorithm (GA), particle swarm optimization (PSO), artificial intelligence technique (ANN), simulated annealing (SA), parallel tabu search (PTS), ant bee colony (ABC), gravitational search algorithm (GSA), artificial fish swarm optimization (AFSO) and cat swarm optimization (CWO) are 36%, 27%, 18%, 6%, 6%, 5%, 3%, 3%, 2%, 2%, respectively. The no. of literatures is reviewed from artificial intelligence point of view. Table 5 and Fig. 4 , shows the summary of this article from hybrid techniques for impact assessment of optimally placed DGs and FACTS controllers in power systems. Fig. 4 , it is concluded that the artificial neural network and fuzzy logic (ANN + FZ), genetic algorithm and fuzzy logic (GA + FZ), genetic algorithm and particle swarm optimization (GA + PSO),particle swarm optimization and fuzzy logic (PSO + FZ), tabu-search and particle swarm optimization (TS + PSO), particle swarm optimization and gravitational search algorithm (PSO + GSA), particle swarm optimization and artificial neural network (PSO + ANN), genetic algorithm and optimal power flow (GA + OPF), genetic algorithm and gravitational search algorithm (GA + GSA), particle swarm optimization and ant bee colony (PSO + ABC), particle swarm optimization and mixed integer programming (PSO + MIP), evolutionary computing and sequential quadratic programming (EC + SQP), sensitivity analysis and evolutionary programming (SA + EV), ant colony algorithm and ant colony optimization (ACL + ACO), genetic algorithm and evolutionary programming (GA + EV) are 21%, 14%, 11%, 11%, 7%, 3%, 3%, 3%, 3%, 4%, 4%, 4%, 4%, 4%, 4% respectively no. of literatures are reviewed from hybrid point of view.
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Conclusions and future scope of the work
The following conclusions are made from this survey article as follows:
• The real and reactive power losses should be minimized by optimally placed of DGs and FACTS controllers in power system environments.
• The power quality parameters are also improved by optimally placed DGs and FACTS controllers in power system environments. • The cost of electricity also minimized by optically placed DGs and FACTS controllers in power system environments.
• Other power system performances are also enhanced by optimally placed DGs and FACTS controller in power system environment.
The following future scopes of this work in this direction are as follows:
• In future, the practical systems are implemented with DGs and FACTS controllers.
• In future, the hybrid techniques are used for optically placed DGs and FACTS controllers.
• In future, multi task objective also adopted for optimally placed DGs and FACTS controllers.
• In future, the dynamic as well as static load modes are used for optimally placed DGs and FACTS controllers.
• In future, various DGs and FACTS controllers can be used in a coordinated manner to enhance the different power system performances.
